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Introduction

Gluteus medius tendon tears may not be feasible for direct repair when significant
retraction or fatty degeneration is present. Several augmentation techniques have been
reported for challenging cases. We describe a novel technique using a transfer of the
anterior portion of the gluteus maximus combined with synthetic mesh to reinforce the
direct suture of the gluteus medius. The goal of this study was to assess the functional
and pain outcomes in three patients treated with this reconstruction technique.

Case presentation

A retrospective study was performed including 3 patients with complete and retracted
ruptures of the abductor mechanism. When conservative management failed, surgical
treatment was attempted. After a minimum follow-up of 12 months (mean follow-up of
18 months), all of the patients showed clinical improvement.

The mean Harris Hip Score improved from 31.8 to 75.6, with an average postoperative
abduction strength of 3 in the Medical Research Council muscle strength grading system,
and no residual limp was noticed. The mean Visual Analogue Scale pain score decreased
from 8.3 preoperatively to 1.6 postoperatively. No complications were reported.

Conclusion

In conclusion, this technique demonstrates efficacy in terms of improving clinical
symptoms and functional status and is a reproducible way to augment irreparable gluteus
medius tears.

INTRODUCTION Several techniques have been described, including augmen-
tation with Achilles allografts,® advancement of the vastus
lateralis,”8 and transfer of the gluteus maximus.9~11
Whiteside et al.%1! described a surgical technique to trans-
fer the anterior portion of the gluteus maximus to the
greater trochanter to treat chronic, irreparable deficiency of
the abductor muscles of the hip.

Abductor pathology presents a wide range of injuries from
tendinitis to complete ruptures of the gluteus medius and
minimus.! Degenerative or traumatic tears of the hip ab-
ductor tendons, called rotator cuff tears of the hip, occur in
patients with intractable lateral hip pain, weakness, and/or
limping.2 Direct repair may be performed by arthroscopy3* The aim of this study is to report the outcomes of a new

or open surgery via bone anchors or trans-osseous tun- technique addressing irrepflrable tears. This method com-
bines the attachment of a “V” flap of the upper half of the

gluteus maximus to the greater trochanter? reinforced with
a synthetic polyethylene terephthalate mesh (MUTARS sys-
tem; Implantcast GmbH, Buxtehude, Germany).

nels.5 In general, arthroscopic treatments have shown sim-
ilar results to open surgery when the direct repair of ab-
ductor mechanism rupture is feasible.® Not all tears are
reparable, and in cases of complete tendon rupture with
muscle atrophy, the results of primary repair have not been
very encouraging.! Tendon tears with large retraction usu-
ally need reinforcement to avoid failure after a direct repair.
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CASE REPORT

We conducted a monocentre retrospective study with eth-
ical approval from our institution. We included 3 patients
from September 2017 to October 2018 with intractable lat-
eral hip pain and severe abductor deficiency without arthri-
tis of the native hip joint. Patients with a minimum 1 year
of follow-up after surgical treatment were included in this
study.

All of the patients presented with refractory pain to non-
operative treatment, including corticosteroid trochanteric
bursal injections (range 2 to 4) and physical therapy for the
abductor mechanism. This conservative treatment was car-
ried out on average 20 months (range 15-24) before surgery
due to the persistence of pain and severe limp. On eval-
uation, our three patients had severe limp, positive Tren-
delenburg sign, and pain over their greater trochanter and
gluteus medius and minimus muscles. There was weakness
(M1/M5) and trochanteric pain with hip abduction in the
lateral decubitus. There was no hip pain with passive range
of motion, the passive range of the hip motion was full
and non-painful, and there was no pain in the low back
during the physical examination. AP and axial radiographs
were normal in two of the three patients, with no calcifica-
tions adjacent to the greater trochanter or degenerative hip
changes. One of the patients showed slight osteoarthritis of
her hip with no clinical relevance. All of the patients un-
derwent magnetic resonance imaging (MRI) preoperatively.
The T1-weighted axial view was used to determine atrophy
of the gluteus medius and minimus muscles. The main in-
dication to reinforce the gluteus medius repair was a fatty
degeneration of the muscle fibres and a significant retrac-
tion of the tendon. MRI revealed a full thickness rupture
of the gluteus medius with significant muscular fat atro-
phy in addition to trochanteric bursitis in the first patient.
In the second subject, gluteus medius tendinopathy and
muscular atrophy with partial rupture in its posterosupe-
rior facet and full thickness rupture of the rest of the in-
sertions to the great trochanter was observed. The last pa-
tient’s MRI showed a full-thickness rupture of the gluteus
minimus tendon with atrophy and fatty infiltration in the
muscle and a partial rupture of the gluteus medius ten-
don with atrophy of the muscle (Figures 1A-1B and Figures
2A-2B).

The same surgical protocol was followed in all of the
cases. The patients were positioned in lateral decubitus.
A longitudinal incision of 15 cm was made centred in the
greater trochanter. The gluteus maximus muscle and fascia
lata were split in line with its fibres. After bursectomy, the
rupture of gluteus medius was identified as the fatty infil-
tration and retraction of the tendon (Figure 3).

The gluteus medius muscle and tendons were debrided
and individualised, mobilising the scarred-in tendons from
the surrounding tissue to allow for the placement back in
its footprint of the greater trochanter. Then the greater
trochanter was decorticated with a rectangle-shaped chisel
(Figures 4A and 4B) and a cancellous bed was created to ad-
just the gluteus medius direct repair and the gluteus max-

Figure 1. Coronal T1 and fat saturated T2 weighted
images of the right hip. On T1 weighted image the
gluteus medius muscle appears atrophic with severe
fatty infiltration (blue arrow) (Figure 1A). On fat
saturated T2 weighted image there is evidence of a
gluteus medius tendon tear with tendon retraction
above the tip of the greater trochanter (orange arrow)
leading to a bald greater trochanter filled with fluid
(red arrow) (Figure 1B).

Figure 2. Figure 2. Axial intermediate (Figure 2A) and
fat saturated T2 weighted (Figure 2B) images of the
right hip. The gluteus medius tendon is not seen at the
level of the greater trochanter in keeping with a full-
thickness tendon tear. The tear is filled with fluid (red
arrows).
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Figure 3. Intraoperative picture showing the rupture
of gluteus medius (asterisk) and the fatty infiltration
and retraction of the tendon (arrow).

imus transfer according to the Whiteside technique!! (Fig-
ure 5).
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Figure 4. Intraoperative pictures of greater trochanter before (A) and after being decorticated (B) with a
rectangle-shaped chisel creating a cancellous bed to adjust the gluteus medius direct repair and the gluteus

maximus “V” flap.

Figure 5. Intraoperative picture showing the gluteus
maximus V flap (arrow).

In the first step, the anterior part of the gluteus medius
was reinserted at the anterior facet using 3 trans-osseous
simple sutures with heavy non-absorbable sutures (Number
5 Ethibond, Ethicon Inc., Somerville, NJ, USA). This direct
repair was made while the hip was positioned in 20° of ab-
duction. Afterward, the anterior third of the gluteus max-
imus was mobilised and transferred to the lateral and pos-
terior facets with a “V”-shaped designed flap. This flap
was anchored by trans-osseous drill holes using a heavy
non-absorbable suture to cover the entire great trochanter.
The contiguous gluteus medius and gluteus maximus edges
were sutured together with non-absorbable sutures. We
covered and reinforced the flap with a synthetic polyethyl-
ene terephthalate mesh with multiple No. 5 Ethibond su-
tures (Figures 6A and 6B). This mesh was finally buried in
the vastus lateralis and sutured under it. In all of the cases,
a hip abduction orthosis was placed in 20° of abdution and
was used to avoid active abduction and more of 90° of flex-
ion for one month postoperatively. Partial weight bearing

with 2 crutches was allowed for 2 months and a cane was
recommended for an additional 2 months. Active abduction
exercises were avoided for 6 weeks postoperatively. After
this period, gradual abduction strengthening exercises were
allowed.

Clinical status was measured using the Visual Analogue
Scale (VAS)!2, modified Harris Hip Score (HHS)!3, and ab-
ductor strength using the Medical Research Council muscle
strength grading system (grades O to 5, with grade 0=no
muscle contraction to grade 5=normal power) (Table 1). The
patients were examined in the lateral decubitus position
confirming weakness in the abductor mechanism.

RESULTS

All three patients were female, with an average age of 79.6
years (range 76-87) and an average BMI of 24.6 (range
23-27) (Table 2).

In all of the cases, a complete rupture of the gluteus
medius tendon was observed during surgery with signif-
icant retraction. The average follow-up was 18 months
(range 12-24 months). Pain and functional status improved
in all of the cases. The average VAS score improved from
8.3 (range 7-10) preoperatively to 1.6 (range 1-2) postop-
eratively. Marked improvement was noted in the Modified
Harris Hip Score, increasing from an average of 31.8 (range
9.2-59) to an average of 75.6 (range 71.8-82) (Table 3).
The patients were also examined in the lateral decubitus
position, evaluating the hip abductor mechanism against
gravity. According to the Medical Research Council muscle
strength grading system, the patients showed muscle
strength gain, all increasing from 1 to 3 (Table 3). Trende-
lenburg sign, that was preoperatively present in the three
patients, dissapeared after the surgery in all of the cases
(Table 3). There were no postoperative surgical sites or
other complications.
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Figure 6. Intraoperative pictures of the synthetic polyethylene terephthalate mesh. Notice how the mesh is
buried in the vastus lateralis (asterisk) (A) and sutured under it with multiple No. 5 Ethibond sutures (B).

Table 1. Medical Research Council muscle strength grading system

Grade O No movement

Grade | Only a trace or flicker of movement

Gradelll Active movement with gravity eliminated

Grade lll Active movement against gravity without resistance
Grade IV Active movement against gravity with resistance
Grade V Normal power

Table 2. Patient demographics

Patient Age Sex BMI Concomitant pathology
1 87 F 27 Atrial fibrillation

2 76 F 24 Diabetes

3 76 F 24 Rheumatoid arthritis

Table 3. Functional outcomes pre- and postoperatively

Preoperative Gait deviation Abductor strength VAS HHS
Patient

1 Trendelenburg 1 9.2
2 Trendelenburg 1 59
3 Trendelenburg 1 10 27.2
Postoperative Gait deviation Abductor strength VAS HHS
Patient

1 None 2 73.5
2 None 1 82

3 None 2 71.8

VAS = visual analogue scale. HHS = Harris Hip Score

DISCUSSION

Rupture of the hip abductor mechanism in the non-pros-
thetic hip can occur spontaneously because of a degen-

erative process or as an acute traumatic rupture without
prior peritrochanteric chronic pain.!4!5 The patients in-
cluded in this small series had spontaneous degenerative
tears in their hips without previous surgery. In many cases,
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the diagnosis is delayed, since many patients initially pre-
sent with gluteal tendonitis or trochanteric bursitis.16-17 A
rupture of the hip abductors should be suspected due to
the lack of improvement in pain through adequate conser-
vative treatment or local injections and severe functional
impotence on physical examination, often accompanied by
the Trendelenburg gait and disability or loss of strength
to perform active abduction in the lateral decubitus po-
sition. The Trendelenburg sign has been shown to be the
most sensitive and specific for diagnosing tendon ruptures
of the gluteus medius, with acceptable interobserver repro-
ducibility.!® This pathology has been classically considered
to be uncommon, although modern literature shows a high
prevalence, up to 45.8%, in patients with a clinical dura-
tion of peritrochanteric pain longer than 12 months.18 At
the time of diagnosis, imaging tests such as ultrasound or
MRI are useful to confirm clinical suspicions.!?

Systematic reviews of open and endoscopic repair tech-
niques have shown similar improvements in pain and func-
tion for ruptures of the gluteus medius with the absence of
substantial retraction.29 However, for large retracted tears
or those with high fatty degeneration, an open technique
offers a comprehensive approach and allows the use of dif-
ferent augmentation methods. In cases where the tendon
has fatty degeneration or a large retraction that prevents
direct repair, augmentation techniques are recommended.
Betz et al.” described the advancement of the abductor ap-
paratus using the lateral vast of quadriceps in a study of 9
patients and managed to treat defects of the abductor ap-
paratus of up to 10 cm with a 69% satisfaction rate, al-
though they reported a significant loss of strength in the
quadriceps. Augmentation can also be achieved by transfer-
ring the gluteus maximus and tensor fascia lata. In a study
of 11 patients using this technique, Whiteside et al.%11 re-
ported that nine patients regained strong abduction against
gravity with a mean follow-up of 33 months (range 16-42
months); one patient had weak abduction with a moderate
limp and another with multiple health issues had weak ab-
duction with a severe limp even after 6 months. Chan-
dasekraran et al.10 used the same gluteus maximus and
tensor fascia lata (TFL) transfer for chronic abductor tears
that could not be repaired in 3 patients, all with preoper-
ative Trendelenburg gaits. At the latest postoperative re-
view, 2 patients had a normal gaits and the other continued
to have a Trendelenburg gait. Using a different augmenta-
tion technique, Davies et al. described an open repair with
trans-osseous tunnels and allograft of human dermal fas-
cial supplement (GRAFTJACKET, Wright Medical Technol-
ogy, Memphis, TN, USA) for complete ruptures of the glu-
teus medius. They reported good outcomes with an overall
mean improvement of 34 points on the HHS while the
strength on manual muscle testing improved from a mean
of 3.1 to a mean of 4.7 at one year. Bucher et al. reattached
the gluteus medius tendon using synthetic augmentation
(using the Ligament Augmentation and Reconstruction
System) through a trans-osseous tunnel, obtaining signifi-
cant improvement (p<0.05) in all clinical scores studied in a
series of 22 patients.

Our novel augmentation technique for retracted degen-
erative gluteus medius ruptures via direct suture of the
remnant gluteus medius reinforced with a “V” flap of the
gluteus maximus and Trevira mesh, providing mechanical
support to the suture, is an alternative technique to prior
methods, with significant improvement in pain and func-
tion in all three patients, as demonstrated by the VAS and
Harris Hip Scale and gain of three points in strength ac-
cording to the Medical Research Council muscle strength
grading system. Furthermore, our technique was able to
correct the Trendelenburg sign and improved the limp in
our 3 patients after a 1-year follow-up.

CONCLUSION

Although our study’s limitations include the small sample
size attributable to the fact that this injury is relatively
uncommon, this technique using a combination of a glu-
teus maximus flap and synthetic mesh to repair retracted
and fatty degenerated gluteus medius ruptures suggests ef-
ficacy in terms of improving clinical symptoms and func-
tional status as verified by the scores. Therefore, we believe
that our novel technique is a reproducible way to augment
irreparable tears of the abductor mechanism of the hip.

AUTHORS CONTRIBUTION:

Inigo Jimenez-Telleria and Xabier Foruria:

« Conception, design acquisition, analysis and inter-
pretation of data for the work; AND

« Drafting the work

« Final approval of the version to be published;

» Agreement to be accountable for all aspects of the
work in ensuring that questions related to the accu-
racy or integrity of any part of the work are appropri-
ately investigated and resolved.

Jesuis Moreta and José Luis Martinez-de los Mozos:

» Analysis and interpretation of data for the work;

» Revising it critically for important intellectual con-
tent

» Final approval of the version to be published;

» Agreement to be accountable for all aspects of the
work in ensuring that questions related to the accu-
racy or integrity of any part of the work are appropri-
ately investigated and resolved.

Lucia Bernuy and Oscar Casado:

e Acquisition and interpretation of data for the work;

» Revising it critically for important intellectual con-
tent

« Final approval of the version to be published;

» Agreement to be accountable for all aspects of the
work in ensuring that questions related to the accu-
racy or integrity of any part of the work are appropri-
ately investigated and resolved.

Orthopedic Reviews 5



Gluteus Medius Repair using a Gluteus Maximus Flap Augmented with Synthetic Polyethylene Mesh: Surgical Technique and Case...

DECLARATION OF CONFLICTING INTERESTS and have not any proprietary interests in the materials de-
scribed in the article.

The authors declare that they have no conflicting interests.

They have not received grant support or research funding

Orthopedic Reviews 6



Gluteus Medius Repair using a Gluteus Maximus Flap Augmented with Synthetic Polyethylene Mesh: Surgical Technique and Case...

REFERENCES

1. Balazs GC. Gluteus Maximus Transfer for
irreparable Hip Abductor Tendons Tears: Technique
and Clinical Outcomes. Techniques in Orthopaedics.
Published online 2019.

2. Lachiewicz PF. Abductor tendon tears of the hip:
evaluation and management. ] Am Acad Orthop Surg.
2011;19(7):385-391. doi:10.5435/00124635-20110700
0-00001

3. Voos JE, Shindle MK, Pruett A, Asnis PD, Kelly BT.
endoscopic repair of Gluteus medius tendon tears of
the hip. Am J Sports Med. 2009;37(4):743-747. doi:1
0.1177/0363546508328412

4. Levy DM, Bogunovic L, Grzybowski JS, Kuhns BD,
Bush-Joseph CA, Nho §J. All-Endoscopic Single-Row
Repair of Full-Thickness Gluteus Medius Tears.
Arthroscopy Techniques. 2016;5(1):e1-e6. doi:10.1016/
j.eats.2015.08.020

5. Davies JF, Davies DM. BS Surgical Technique for
the Repair of Tears to the Gluteus Medius and
Minimus Tendons of the hip. J Bone Joint Surg Am.
2013;95(15):1420-1425.

6. Fehm MN, Huddleston JI, Burke DW, Geller JA,
Malchau H. Repair of a deficient abductor mechanism
with Achilles tendon allograft after total hip
replacement. J Bone Joint Surg Am.
2010;92(13):2305-2311. d0i:10.2106/jbjs.i.01011

7. Betz M, Zingg PO, Peirrmann CW, et al.
Advancement of the vastus lateralis muscle for
irreparable hip abductor tears: clinical and
morphological results. Acta Orthop Belg.
2012;78:337-343.

8. Kohl S, Evangelopoulos DS, Siebenrock KA, Beck
M. Hip abductor defect repair by means of a vastus
lateralis muscle shift. ] Arthoplasty.

2012;27(4):625-629. do0i:10.1016/j.arth.2011.06.034

9. Whiteside LA. Treating abductor deficiency: a
transference technique. Orthopaedics.
2011;34(9):e470-e472. do0i:10.3928/01477447-201107
14-34

10. Chandrasekaran S, Darwish N, Vemula SP, Lodhia
P, Suarez-Ahedo C, Domb BG. Outcomes of gluteus
maximus and tensor fascia lata transfer for primary
deficiency of the abductors of the hip. Hip Int.
2017;27(6):567-572. doi:10.5301/hipint.5000504

11. Whiteside LA. Surgical Technique: Transfer of the
anterior portion of the gluteus maximus muscle for
abductor deficiency of the hip. Clin Orthop Relat Res.
2012;470(2):503-510. d0i:10.1007/s11999-011-1975-y

12. Boonstra AM, Schiphorst Preuper HR, Reneman
MF, Posthumus JB, Stewart RE. Reliability and
validity of the visual analogue scale for disability in
patients with chronic musculoskeletal pain.
International Journal of Rehabilitation Research.
2008;31(2):165-169. doi:10.1097/mrr.0b013e3282fcOf
93

13. Nilsdotter A, Bremander A. Measures of hip
function and symptoms: Harris Hip Score (HHS), Hip
Disability and Osteoarthritis Outcome Score (HOOS),
Oxford Hip Score (OHS), Lequesne Index of Severity
for Osteoarthritis of the Hip (LISOH), and American
Academy of Orthopedic Surgeons A. Arthritis Care &
Research. 2011;63(S11):5S200-S207. doi:10.1002/acr.20
549

14. Davies H, Zhaeentan S, Tavakkolizadeh A, Janes
G. Surgical repair of chronic tears of the hip abductor
mechanism. Hip Int. 2009;19(4):372-376. doi:10.117
7/112070000901900412

15. Stanton MC, Maloney MD, DeHaven KE, Giordano
BD. Acute Traumatic Tear of Gluteus Medius and
Minimus Tendons in a Patient Without Antecedant
Peritrochanteric Hip Pain. Geriatric Orthopaedic
Surgery & Rehabilitation. 2012;3(2):84-88. do0i:10.117
7/2151458512441795

16. Aepli-Schneider N, Treumann T, Miiller U, Schmid
L. Degenerative Ruptur der Hiiftabduktoren.
Zeitschrift Fiir Rheumatologie. 2012;71(1):68-74. doi:1
0.1007/s00393-011-0919-y

17. LaBan MM, Weir SK, Taylor RS. ‘““Baldtrochanter”’
spontaneous rupture of the conjoined tendons of the
gluteus medius and minimus presenting as a
trochanteric bursitis. Am J Phys Med Rehabil.
2004;83(10):806-809. doi:10.1097/01.phm.000014079
2.48248.49

18. Bird PA, Oakley SP, Shnier R, Kirkham BW.
Prospective evaluation of magnetic resonance
imaging and physical examination findings in
patients with greater trochanteric pain syndrome.
Arthritis & Rheumatism. 2001;44(9):2138-2145. doi:1
0.1002/1529-0131(200109)44:9

Orthopedic Reviews


https://doi.org/10.5435/00124635-201107000-00001
https://doi.org/10.5435/00124635-201107000-00001
https://doi.org/10.1177/0363546508328412
https://doi.org/10.1177/0363546508328412
https://doi.org/10.1016/j.eats.2015.08.020
https://doi.org/10.1016/j.eats.2015.08.020
https://doi.org/10.2106/jbjs.i.01011
https://doi.org/10.1016/j.arth.2011.06.034
https://doi.org/10.3928/01477447-20110714-34
https://doi.org/10.3928/01477447-20110714-34
https://doi.org/10.5301/hipint.5000504
https://doi.org/10.1007/s11999-011-1975-y
https://doi.org/10.1097/mrr.0b013e3282fc0f93
https://doi.org/10.1097/mrr.0b013e3282fc0f93
https://doi.org/10.1002/acr.20549
https://doi.org/10.1002/acr.20549
https://doi.org/10.1177/112070000901900412
https://doi.org/10.1177/112070000901900412
https://doi.org/10.1177/2151458512441795
https://doi.org/10.1177/2151458512441795
https://doi.org/10.1007/s00393-011-0919-y
https://doi.org/10.1007/s00393-011-0919-y
https://doi.org/10.1097/01.phm.0000140792.48248.49
https://doi.org/10.1097/01.phm.0000140792.48248.49
https://doi.org/10.1002/1529-0131(200109)44:9
https://doi.org/10.1002/1529-0131(200109)44:9

Gluteus Medius Repair using a Gluteus Maximus Flap Augmented with Synthetic Polyethylene Mesh: Surgical Technique and Case...

19. Westacott DJ, Minns JI, Foguet P. The diagnostic 20. Chandrasekaran S, Gui C, Hutchinson MR, Lodhia
accuracy of magnetic resonance imaging and P, Suarez-Ahedo C, Domb BG. Outcomes of
ultrasonography in gluteal tendon tears - a Endoscopic Gluteus Medius Repair. The Journal of
systematic review. Hip International. Bone and Joint Surgery-American Volume.
2011;21(6):637-645. doi:10.5301/hip.2011.8759 2015;97(16):1340-1347. d0i:10.2106/jbjs.n.01229

Orthopedic Reviews


https://doi.org/10.5301/hip.2011.8759
https://doi.org/10.2106/jbjs.n.01229

	Introduction
	Case presentation
	Conclusion
	Introduction
	Case Report
	Results

	Discussion
	Conclusion
	Authors contribution:
	Declaration of conflicting interests

	References

